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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for 
extracting selectively polyphenols in a plant extract liquid If. ..... 

and essentially comprising (a) adding ascorbic acid to 
the extract liquid followed by addition of an alkali metal to 
precipitate polyphenol metal salts and (b) desalting the 
polyphenol metal salts to obtain free polyphenols. 
SOLUTION: This method for extracting polyphenols 
comprises the following: ascorbic acid is previously 
added to a plant extract liquid so as to prevent the 
polyphenols from discoloration or decomposition by 
alkali, thus obtaining polyphenol metal salts almost 
quantitatively in the form of precipitates; among the 
polyphenol metal salts, the calcium salt, in particular, is 
directly usable as a calcium preparation as well as 

having such activities as antioxidant, antimicrobial and deodorant ones each inherent in 
polyphenol moiety; furthermore, the polyphenol metal salts can easily be desalted, therefore 
enabling polyphenols to be produced safely, efficiently and industrially without using any 
special organic solvent nor complicated chromatography. 
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Title of the Invention: 

Method for extracting polyphenols and polyphenol metal salts obtained 
in a process of the method 

Claims - 

1. A method for isolating polyphenols from a plant extract liquid 
comprising, 

adding ascorbic acid to the plant extract liquid; 

adjusting to pH 6 to 11 by adding an alkali metal compound or 
an alkali metal salt to the plant extract liquid, thereby precipitating 
formed polyphenol metal salts in the plant extract liquid; 

dissolving the metal salt in a weak acidic solution; 

allowing the resultant solution to come into contact with an 
ion exchange resin or a nonionic adsorbent in order to remove the 
metal in the solution, thereby forming free polyphenols; and 

extracting and recovering the resultant free polyphenols from 
the resultant solution. 
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2. The method of claim 1, wherein the plant is a tea, a fruit, a 
vegetable, a herb, a spice, or a wood. 

3. The method of claim 1 or 2, wherein the polyphenols comprise at 
least one of catechin, epicatechin, epigallocatechin, epicatechin gallate, 
epigallocatechin gallate, and proanthocyanidins having one of these 

* 

compounds as a constituent unit, or comprise a flavonoid glycoside 
such as quercetin, myricetin or the like. 

4. The method of claim 1 or 2, wherein the alkali metal compound is 
calcium hydroxide, aluminum chloride, magnesium chloride, lead 
acetate, or barium chloride. 

5. Polyphenol metal salts produced by the method of claim 4. 
Column 2, lines 31 to 34 

An object of the present invention is to provide an inexpensive, simple, 
and effective method that can selectively extract polyphenols from the 
plant extract liquid that contains such various components without 
using inflammable and toxic organic solvents. 

Column 3, lines 25 to 45 

The polyphenols obtained by the method of the present invention are 
representatively exemplified by catechins shown by the following 
formula (l), proanthocyanidins shown by the following formula (3), and 
flavonoids shown by the following formula (4). 
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HO 

In formula (l), Ri shows H or OH, and R 2 shows H or the following 
formula (2). 




Column 4, lines 7 to 47 




HO 

In formula (3), R 3 shows H or OH, and R4 shows H or the above 
formula (2), and R3 and E4 are the same or different from each other. 
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Examples of the proanthocyanidins shown by formula (3) are as 
follows- 

(1) Procyanidin Bi (n=0 and R2=R3=H in formula (3)) 

(2) Prodelphinidin B2 (n=0, R3=OH in formula (3), and R4 is shown by 
the above formula (2)) 

(3) Procyajiidin polymer (n=l to 10 and R3=R4=H in formula (3)) 

(4) Prodelp hinidin polymer (n=l to 10, R3=OH in formula (3), and R4 is 
shown by the above formula (2)) 

H 

HO O 

In formula (4), R5 shows H or OH, and R6 shows a sugar residue. 
Column 5, lines 4 to 6 

As the raw material plants used for the present invention, the plants 
known to contain polyphenols can be employed. Examples of the 
plants include tea, fruits, vegetables, and the like. 

Column 5, lines 12 to 15 

Examples of the fruits and the vegetables include persimmon, pear, 
apple, grape, strawberry, banana, avocado, buckwheat, lotus root, and 
the like. Furthermore, premature fruits and vegetables of these 
plants that are picked or culled out can also be used. 

Column 5, lines 38 to 42 

Examples of the alkali metal used for the present invention include 
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calcium, magnesium, aluminum, barium, zinc, lead, and the like. 
Considering problems for industrial waste liquid treatment and safety 
on the body, calcium and magnesium are preferable. 

Column 6, lines 3 to 7 

The plant extract liquid is adjusted to pH 6 to 11 by adding the alkali 
metal compound. When a compound of calcium, magnesium, barium, or 
zinc is used as the alkali metal compound, the plant extract liquid is 
preferably adjusted to pH 7.5 to 10, and when a compound of 
aluminum or lead is used as the alkali metal compound, the plant 
extract liquid is preferably adjusted to pH 6 to 7. According to the 
above-mentioned process, polyphenols are completely precipitated in 
the form of an alkali metal salt. 

Column 6, lines 18 to 37 

Metal in the polyphenol metal salts obtained in the present invention 
can be removed by the following method after the polyphenol metal salt 
is dissolved in a weak acidic solution or a strong acidic solution, or the 
polyphenol metal salt is suspended in water. The amount of the weak 
acidic solution, the strong acidic solution, or the water is 1 to 100 
times, preferably 5 to 50 times the weight of the polyphenol metal salt. 
As the weak acidic solution, 0.5wt% to 5wt% of acetic acid solution is 
preferable. As the strong acidic solution, 0.5wt% to 3wt% of 
hydrochloric acid or formic acid solution is preferable. Examples of 
the method for removing the metal are as follows : 

(1) The solution is treated with cation exchange resin (e.g., IR- 
120B or IR-124 manufactured by Rohm and Haas Company, DOWEX 
50W-X8 manufactured by The Dow Chemical Company), thereby 
adsorbing the metal on the resin. Then, free polyphenols are 
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recovered from the resultant solution containing materials that were 
not adsorbed. 

(2) The solution is treated with nonionic adsorbent, for 
example, polystyrene resin (MCI-gel CHP20P manufactured by 
Mitsubishi Chemical Corporation and XAD-2 or XDA-4 manufactured 
by Rohm and Haas Company), filler used for gel filtration 
(TOYOPEARL manufactured by TOSOH CORPORATION and 
Sephadex LH20 manufactured by Pharmacia Biotech), or octadecyl 
silane resin (Fuji gel ODS-G3manufactured by Fujigel Hanbai 
Kabushiki Kaisha (Japanese phonetic)). Then, the nonionic adsorbent 
is washed with water, thereby eluting metal from the adsorbent. 
Next, the nonionic adsorbent is washed with alcohol, aqueous alcohol, 
or aqueous acetone, thereby releasing free polyphenols, and the free 
polyphenol can be recovered. 

Column 8, lines 37 to 46 

In the method of the present invention, polyphenols contained in the 
plant extract liquid are precipitated in the form of a metal salt. 
Therefore, the method of the present invention is different from the 
conventional methods in that the present method need not to employ 
dangerous . organic solvent and expensive chromatography support. 
The method of the present invention is a safe, effective, and practical 
method for extracting a large amount of polyphenols. 

Among the polyphenol metal salts obtained by the method of the 
present invention, the polyphenol calcium salt is safe for the human 
body. Since the polyphenol calcium salt easily dissociate into 
polyphenol and calcium in the human body, both functions of 
polyphenol and calcium can be expected. Therefore, the present 



invention contributes to the promotion of the human health. 
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